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[^m [PURPOSE] 

%^ M^^GMP^^ ts-M^^ Provision of the endotoxin neutralizer which 

^^J^^t'i~^^>')^^h^i^y^ uses the fraction containing GIVIP derived from 

^liM<OM^o milk as an active ingredient. 



mm 

F(GMP)^fc{l, ^(Dm^^^ 



[CONSTITUTION] 

it uses the hydrolyzate of the (Icappa)- casein 
glyco macro peptide (GIVIP) obtained by treating 
with enzyme (kappa)- casein v^hich is the 
structural component of a milk protein, a protein 
Including the structure, or a protein as an 
endotoxin neutralizer. 



mm 



[ADVANTAGE] 
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:3:>'KN^v'>'CDjklf^Ef'^(D^ It neutralizes an endotoxin eifect, . while 
^f^^Mi~6tthK^ ^y]^]-^ controlling the transfer of an endotoxin through 
i^yj^^^^^Q't^o which it passes In blood. 
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h^^yy: Endotoxin 
Bf FbI: Time 

All casein 
K :^7if (kappa) casein 



[CLAIMS] 



[ftjf^Jll] [CLAIM 1] 

:^ii4>'Wci~±:fy-^-^y(OW^^ The endotoxin neutraiizer which contains the 

M^^^^0<^t't^^>'Vh^ enzymatic degraded substance , of casein or 

v'^^ff^ln^Jo casein as an active ingredient. 

m^m] [CLAIM 2] 

:^if-f>':^5 K — ;^?if-i'>"i:'$>5ff The endotoxin neutraiizer of Claim 1 whose 

l|B^C9^>"Ff^ v'>'4'fB casein is (kappa)- casein. 



[|»^^3] [CLAIM 3] 

ioM--('y(0^^'^M^ifi K The endotoxin neutraiizer of Claim 1 whose 
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ifV>'^y=i-v':^'n-^y^KT'fe5 enzymatic degraded substance of casein is a 
W^^SllHftcD^>'Kh^v'>'tt' (kappa)- casein glyco maaro peptide. 



[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0001] 



[0001] 



[INDUSTRIAL APPLICATION] 

This invention relates to the endotoxin 
neutralizer which uses the enzymatic degraded 
substance of casein or casein, or (kappa)- 
casein as an active ingredient, furthermore, it is 
related vi/ith the endotoxin neutralizer which 
uses as an active ingredient the (kappa)- casein 
giyco macro peptide (it calls Following GMP) 
which can be prepared by carrying out the 
enzymatic decomposition of the (kappa)- casein 
separated from casein in detail. 



[0002] 



[0002] 



[PRIOR ART! 

An endotoxin is the structural component of the 
cell wall of gram negative bacteria. 
Bacterial destruction discharges. 
The endotoxin molecule mainly comprises 
saccharide and fatty acid, it is known that the 
lipid A which constitutes of the phosphorylation 
D-glucosamine disaccharide which about seven 
long chain fatty acids have connected as an 
amido or ester is the part which demonstrates 
the toxicity of an endotoxin. 
By healthy people, it is thought to the endotoxin 
which it produces from the bacteria destroyed 
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by use of antibiotics etc. within intestines that It 
is inactivating the endotoxin which moved into 
blood from intestines by the liver. 
However, a large quantities endotoxin may 
move into blood from the septic lesion 
originating in gram-negative-bacteria infectious 
disease, such as inflammatory enteritis illness, 
and a failure of the microcirculation under the 
immunity control treatment by use of 
cyclosporin etc., peritonitis. 
In such a case, it often causes an endotoxin 
blood disease and may constitute also to 
making a patient die. 

Therefore, all the patients to whom an 
endotoxin may move in large quantities into 
blood need the treatment for reducing a blood 
endotoxin level. 



[0003] 

^ v'>'1t'^#: (#r?l ¥3 - 220 1 9 
1065) J^:J;'9^>'Kh=^v'>'^4'fB 

■fr ^ ;b' ( B. Ditter et al., 
Gastroenterology, Vol. 84, 

1547 ,1^83)^^-oV^T^^^ttT 



[0003] 

As provision to which it reduces a blood 
endotoxin level, there is a method of alleviating 
inflow of the endotoxin from an intestinal tract. 
The method to neutralize an endotoxin by the 
polymyxin composite body 

(Unexamlned-Japanese-Patent No. 3-220198) 
or a fatty amine (Unexamined-Japanese-Patent 
No. 5-271065) and the method (B.Ditter et al., 
Gastroenterology, Vol.84, 1647, 1983) of 
decreasing inflow of the endotoxin from an 
intestinal tract to into blood by orally 
administering the matter which can absorb an 
endotoxin are actually reported until now. 
Moreover, there is also a report of using the 
monoclonal antibody which recognizes the lipid 
A part for the treatment of the sepsis. 
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$)'5o (E. J. Zlegler et al., New 
England J. Med.. 1991, 429) t 

F (#P?fl ¥4 - 82840) d^^^jHT 
V\ ^fc^i#^^5"501416^^ 



(E. J. Ziegler et at., New England J. Med., 1991, 
429) 

However, somewhat for a long period, It is 
necessary to administer the neutralizer in a 
patient with the need of neutralizing an 
endotoxin within intestines, in many cases, until 
the inflammation for example, in intestines -is 
subsided. 

If this is considered, synthetic chemicals which 
were mentioned above are always inherent in 
the danger of a side reaction, and a long-term 
administration is not necessarily suitable. 
On the other hand, generally a neutralizing 
antibody is expensiveness. 
It must solve the problem of cost, in order to 
consider it as a realistic cure, and in order to 
demonstrate an effect by oral administration, it 
is necessary to solve a deactivation within a 
digestive tract, and the problem of a 
degradation. 

Moreover, the peptide 

(Unexamined-Japanese-Patent No. 4-82840) 
derived from a horseshoe crab is known as an 
endotoxin neutralizer derived from a natural 
product. 

However, it cannot say that it is practical to 
supply this peptide in large quantities due to the 
reasons that the horseshoe crab used as a raw 
material cannot be supplied in large quantities, 
and it is difficult to purify easily. 
Moreover, the method combined use of the iron 
knot-pattern lactoferrin IgG performs prevention 
and the treatment of the toxic effect of an 
endotoxin is disclosed by Patent Publication 
5-501416. 

This is based on the bacteriostatic effect of the 
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lactoferrin. 



[0004] 

(W.N.Eigel et al.,J.Dairy Sci, 
Voi. 67, 1599-1 631, 1984, *5 J; 

Ms ^/i^^li-^**. 517M)o * 



[0004] 

It is discovering tliat various physiological 
function exists in the protein fradion which the 
present inventors is the process in which it does 
research about the .protein of milk, especially 
cow's milk until now, and is a basic component 
in cow's m ilk on the other hand. 
To casein which is the main proteins of 
particularly cow's milk, it is checking that the 
counteraction (Unexam ined-Japanese-Patent 
No. 2-207089 gazette) of enterotoxin, such as a 
human normal B-lymphocyte growth promotion 
effect (Unexamined-Japanese-Patent No. 
1-19022 gazette) and a cholera toxin, the 
pathogenic-microbe adhesion blocking effect 
(Unexamined-Japanese-Patent No. 3-220130 
gazette) to the cell surface, etc. exist. 
What participates in these effects originates In 
the casein (kappa) giyco macro peptide 
structure which exists in the structure in a milk 
protein. 

This GMP is a glycopeptide which has at least 
63 sugar-chain connections of the number of 
amino acid residues, and 4 cut from N terminal 
amino acid of casein which is the protein which 
comprises casein (kappa) by the 106th 
methionine, and one phosphorylation part (W. 
N.Eigel et al., J.Dairy Sci, Vol. 67, 1599- edit 
besides 1631, 1984, and Milk Synthesis 
Encyclopedia, 517 pages, published by Asakura 
Shoten, written by Yamauchi, Kunio). 
VVnen the present inventors does research 
about this GMP, it neutralizes the activity of the 
endotoxin which formerly is not known at all, 
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cp J- ^ ^^-f ^ r t^r<0 T# 



furthermore, it discovered having the strong 
effect which controls transfer into the blood 
vessel of the endotoxin generated withun the 
intestinal tract. 

Furthermore, it ctiecked that this effect existed 
also In a protein, i.e., (kappa)- casein and 
casein, which includes the structure of GMP for 
the first time. 

Enterotoxin, such as a cholera toxin which the 
endotoxin mentioned above, is completely 
different toxin. 

The enterotoxin Is the protein of 
molecular-weight approximately 84kDa. 
The effect mechanism in which separate a 
water component from the inside of the cell, and 
it causes a diarrhea by acting on intestinal-tract 
epithetiocyte and raising intracellular 
cyclic-AMP concentration is known. 
On the other hand, the endotoxin comprises 
saccharide and fatty acid as mentioned above, 
as for the physiological function, various effects, 
such as heat generation, a reduction of 
leukocyte or blood platelets, and bone-marrow 
bleeding necrosis, are known, it is completely 
different toxin. 

It is completely new findings that the same 
matter has the neutralization activity of sudi 
different toxin. 



[0005] 



[0005] 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

Based on the above-mentioned research 
findings, it accomplished tills invention, and it 
makes it a problem to provide the endotoxin 
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^'^^Ji^'^t'i'^i^l^l^^h^i^y neutralizer which uses as an active ingredient a 
^^M^^^'t^^t^WkMtir protein which includes the structure of GMP or 

GMP, or its enzymatic hydrolyzate. 



[0006] 



[0006] 



[MEANS TO SOLVE THE PROBLEM] 

When the present inventors performed 
examination about the biological activity of 
GMP, he discovered the counteraction of 
endotoxin activity for the first time as 
above-mentioned. 

This invention is in a protein which includes the 
structure of GMP or GMP which has the 
structure as shown in FIG. 1, or the endotoxin 
neutralizer which uses the enzymatic degraded 
substance of this protein as an active 
ingredient. 

As for GMP, the variant each exists for every 
mammal kind. 

However, this invention also includes sudi 
variant. 

Moreover, a peptide with deletion generated at 
the N terminal or C terminal side in accordance 
with the requirement or the preparation method 
of GMP, exists. 

However, this invention also includes such the 
deletion body. 



[0007] 

xh^^%^(D^i}^^>^m. 



[0007] 

The C-terminal side of the (kappa)- casein 
which forms GMP in the manufacture process of 
a cheese is cut enzymatically, it forms. 
Casein is the principal component of a cow's 
milk protein, and casein content in cow's milk is 
(alpha) si -casein 12 mg/ml, (beta)- casein 8 
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Mulder and P. Walstra, "The 
milk fat globule", 

Commonwealth Agricultural 
Bureaux Farnham Polyal, 
England, p.21, 1974)Tfe6o^ 

thx^^^hmmmx^^, i;if 
^mmi^^'^xi^m^viir^:it 



mg/ml, (kappa)- casein 4 mg/ml. (H.Mulder and 
P. Walstra, 'The milk fat globule", 
Commonwealth Agricultural Bureaux Farnham 
Polyal, England, p.21, 1974). 
Since the structure of GMP which it uses as an 
endotoxin neutralizer is included in casein, it 
can use the casein separated from milk as an 
endotoxin neutralizer of direct this invention. 
Furthermore, it treats with enzyme these, 
furthermore, it can also obtain as an active high 
fraction. 

Or it can also consider it as the composition 
which contains GMP in high purity. 
What limitation in paticular does not have acid 
casein, a sodium caseinate, a calcium 
caseinate, etc., and is generally marketed as a 
foodstuff material can be used for casein. 
V\flien the ingestion of the casein is carried out, 
receiving a degradation with various digestive 
enzymes is anticipated. 

However, from the enzymatic degraded 
substance of all casein having endotoxin 
neutralization activity as shown in the following 
Examples, also when it administers orally, the 
function of GMP which is an active center is 
maintained, after administration, it is anticipated 
that it is set to GMP and acts within a digestive 
tract. 



[0008] 



[0008] 



■^fd, ;;^7 if "y^^^ 0"j m M Moreover, vviien lelting disease-state foods of a 

M patient mix and ingest casein, it can consider 
digestibility and can also hydrolyze with an 
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MT^^Ml^'X^i^ti^'^'^^o ^ enzyme beforehand. 

"T^M't^'5^^(i^oV^Tfi# There is no limitation in particular about the 

l3:|5g^filS<^ ^^!jxLf^"<7">'>'^ enzyme which it uses here, for example, a 

^^hyyv'V^^'^/'^'f pepsin, the trypsin, the chymotrypsin, the 

■^^i^ytj:}fi)Wi\7r:^ti^<, " papain, the chymosin, etc. are shown. 

©^a{^J;oT^tj5feL;^cGMP^5 GMP formed by this treatment demonstrates an 

^^^mWi-^o effect. 



[0009] 

:ty-M-^fz.\-im'&<Dm.mm\^m 

•^-iy(omm^;^U^h~^fz.. ^-y 

YY^Vy\zM\^X^'^'mm:^ 



[00091 

There is no limitation in particular also about the 
conditions of this enzyme treatment. 
The method (Unexamined-Japanese-Patent 
No. 59-91848) of separating the solution which 
dissolved all casein in a deionized water or 
specific buffer a gel filtration or by carrying out 
an ultrafiltration in each casein as a preparation 
method of the (kappa)- casein which was the 
highest as for endotoxin neutralization activity is 
disclosed by the present inventors, it is easily 
recoverable by adopting this method. 
Moreover, the separation method of another 
protein is also employable. 
Thus, the separated (kappa)- casein has a 
strong endotoxin counteraction, the enzymatic 
degraded substance of this (kappa)- casein also 
has the neutralization activity to the endotoxin. 
It attaches this (kappa)- casein to 
proteolytic-enzyme treatm^t, it can prepare 
this enzymatic degraded substance. 
Moreover, it can concentrate GIVIP in high 
concentration by gel-filtration treatment or an 
adsorption treatment from this decomposition 
product. 

Furthermore, it can also prepare GMP which 
extricates in cheese whey at the time of cheese 
manufacture for cheese whey etc. in large 
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m. 



iiflS63-284199. ^¥2-2 

76542. #P^5f23_ 294299. # 
PI 5iZ4_ 198198,. <(t^3p4_33 

MP4^^T*10mg~30g/ 0 m 



quantities as a raw material. 
The method of collecting out of cheese whey is 
disclosed by Unexamined-Japanese-Patent No. 
63-284199, Unexamined-Japanese-Patent No. 
2-276542, 3-294299. 4-198198,4-330100, by 
adopting these method, it is efficiently and 
cheaply recoverable. 

The casein obtained by carrying out like this, 
(kappa)- casein or those enzymatic degraded 
substances, and GMP etc., it is administering 
10 mg - 30 g /day degree by GMP conversion, 
and neutralizes an endotoxin, it can control 
generating of the endotoxin shock etc. 



[0010] 

GMPjijeiH^j3ij^;CT. MMm^ 

)vm±m. ^mmm.s mmm. 

't(0^m^%Wim^h'^. GMP 



[0010] 

GMP can be made into a phamiacologically 

permissible salt as required. 

However, it can mention an alkali metal, an 

alkaline earth, organic-acid salt, an inorganic 

acid salt, etc. specifically. 

Furthennore, casein, (kappa)- casein, or its 

decomposition product is also similar. 

It can also administer GMP with injection or an 

oral target, it can administer orally casein, 

(kappa)- casein, or its decomposition product. 

It can choose freely the fomning agent required 

in order to usually formulate a peptide and a 

protein in the formulating for an administration, 

a stabilizer, etc., and can consider it as a tablet. 

Casein is widely ingested as foodstuffs, safety 

is completely satisfactory. 

Furthermore, the LD50 value of GMP by an oral 

and an intraperitoneal administration is 1000 
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Ojg (1 1 OOOmg/kg ±T$> >9 ^ 

089) com. mm\^±mm<Dm^ 

(#r?fi ¥3 - 220 1 30) "^mBM. 
m(#F?iBg63-284133)t>^b 



mg/kg or more. 
It is completely satisfactory. 
Moreover, the effect 

(Unexamlned-Japanese-Patent No. 3-220130) 
which blocks adhesion into the intestinal-tract 
cell of enteropathogenic E. coli besides the 
toxin . neutralization effect 

(Unexamined-Japanese-Patent No. 2-207089) 
with respect to Escherichia-coli enterotoxin etc. 
mentioned above, and a pathogenic microbe 
and the infection-protection effect 
(Uhexamined-Japahese-Patent No. 63-284133) 
with respect to virus etc. are also known by 
(kappa)- casein and GMP, the treatment of the 
pati^t of a composite infection or it can use it 
also for Infection prevention of these bacteria, 
and can also anticipate simultaneously the 
synergistic effect as a therapeutic agent with 
respect to these illness. 

An Example is shown below, It demonstrates 
this invention further. 



[0011] 



[0011] 



mmm u 

00 (:7T/W>^rLKB^) :;?7yA 



[EXAMPLE 1] 

!n this Example, the preparation method of 
(kappa)- casein which is one of the active 
ingredients of this invention, and has GMP in 

the structure is shown. 

It prepared (kappa)- casein from cow's milk 
using the method of 

Unexamined-Japanese-Patent No. 59-91848. 
It dissolved the commercial sodium caseinate in 

10 rnM imidazole buffer (pH7,1) so that it might 

become 10 % concentration. 

It attaches the obtained solution to SEPHADEX 
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:t^^V7t^v 'y^\^mm vtcm^^^ 



G100 (made by Pharmacia LKB) column, 
furthermore, it pours and elutes this 10 mM 
imidazole buffer, it collected the fractions eluted 
to the void volume. 

It performed dialysis treatment for this fraction 
to water, It performed lyophilization, and 
obtained the (kappa)- casein fraction. 
It was 82% when purity was measured with the 
densitometer from the prepared electrophoresis 
pattern of (kappa)- casein. 



[0012] 



[0012] 



mmm 2] 

''f#r?i¥2™276542<Z):^Si 

H3. 5j^f§^Lfco rtl.^^ ^IB 
DSttGR61PP)^fflV^T60°C, 
52. 41/m2 •hT'PH^Mji&fx 

^XWMW.\^^0V,(OiK^Q\^M 



Mk-x. pH7. o<hu nMM^^ 

1''!= 1? bV:kX M fro fco ^hKs 



[EXAMPLE 2] 

In this Example, the method to prepare GMP 
from the whey protein produced with cheese 
manufacture is shown. 

It prepared GMP from the whey protein 
concentrate (made by TAIYO KAGAKU) using 
the method of Unexamined-Japanese-Patent 
No. 2-276542. 

It dissolves 1 kg of whey protein concentrates in 
501. of 50-degree C water, the concentrated 
hydrochloric acid adjusted at pH3.5. 
It performed the ultrafiltration for this using the 
ultrafiltration membrane (DDS company 
GR61PP) of a molecular weight cut off 20,000 
by 60 degrees C, the pressure of 0.4 Mpa, and 
the average passing through liquid 52.41/m^ 
*flow velocity h. 

It added 401. of 50-degree C water to the 
concentrate, when the passing through liquid 
quantity amounted to 40!., it was continuous 
and perfonned ultrafiltration treatment, and it 
obtained 1601. passing through liquid. 
It adds the sodium hydroxide to this passing 
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m 



m)MLt'^. 2l1^X^m^WMM through liquid 25%, and considers it as pH7;0, it 
^Ls^^l^l^jf^^^Tl/^, GMP^5 performed concentration to 51. on the same 
4gillJ|XLfe„ S^t^ttii-J^^^lff conditions again. 

HMi±90%X*h<^fCo Furthermore, after adding water to this liquid 

and repeating diafiltration twice on similar 
conditions, it carries out ultrafiltration 
concentration to 2!., it performed lyophilization 
and collected 54g of GMP(s). 
Purity was 90% as a result of the analysis by an 
electrophoresis. 

[0013] [0013] 

[^JiS^II 3] [EXAMPLES] 

;^^mfe#'J^^*5V^X^l^ in this Example, the preparation method of the 

(O^M^M^<^MM:^^'^^ enzymatic degraded substance of milk casein is 

'rom^w^mmmthx^:/i^ shown. 

hV^^i^y^ ^^hV^i^y^ it carried out enzymatic-decomposition 

'^■<4y(.^'^-ffih-y^'^^±M)^^ treatment of the sodium caseinate (made by 

1I^^-yyi^^y±y^±W^M TAIYO KAGAKU), using a pepsin, the trypsin, 

V'^^ '^V])K^'^:^'^-^^—h{:k^ the chymotrypsln, the papain (all being sigma 

^t^M)^00S^flW^^f^o ^ company make), and the chymosin (made in 

^4y/M$^=lOO/l(Dit^X Hansen) as a proteolytic enzyme. 

37X)'T?1^^'Y>'^»^^^L^ 4 Casein/enzyme = it incubates at 37 degrees C 

y^=L^^h^^yiyy'^M^it with 100/1 of ratios for 1 hour, an 

^^W^^^KMt-^ -^coffifiS after-incubation pepsin decomposition product 

0X^X*5j^MM^'i'^^tX*]R}i^ reconstructs a reaction mixture neutral, otiiers 

^l?ih^"^;fco ^CtcttWt^m'b stopped reaction by heating for 5 minutes at 80 

^m\^Xm^U -tmmi^^ degrees C. 

^'t^^tX:J^^4y(DWM:^M A centrifugation removes the produced 

i^©^^^#fco precipitation, it obtained the powder of the 

enzymatic degraded substance of casein by 

freeze-drying supernatant. 

[0014] [0014] 
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4] [EXAMPLE 41 

:^MMW^'^^''Xi'±^ K -ti-^^ In this Example, the preparation method of the 

>'<39^^^^?#)CQiiM:^fe^^ enzymatic degraded substance of (kappa)- 

"fo IIJfeM I'^'P^Lfd K — ;^7-^~ casein is shown. 

-f>'^.SV\ miM3i|Rl=|il(D:^ It prepared the enzymatic degraded substance 

WTQ k -^"^^l^coW-^^M^ of (kappa)- casein by the method similar to 

^I^Mbfco Example 3 using the (kappa)- casein prepared 

in Example 1 . 

[0015] [0015] 

{"MMm 51 [EXAMPLES]'' 

:^^iiMJ^fcV^Tf:i. In this Example, the example of a qualitative 

W.^i(D^^-(Dfz.t>(D%M^^M and quantitative formula for an administration of 

^7]^i^o this invention therapeutic agent is shown. 

(1) GMP200mg^^j (1) GMP200 mg tablet 

GMP 200mg GMP 200 mg 

40mg Cornstarch 40 mg 

y^V^y^ 98mg Lactose 98 mg 

y-'rTTy^'^^^i^^J^' 8mg Magnesium stearate 8 mg 

^ji'^ 4m Talc Fourmg 

g It tablets using a tablet madiine by a 

m^^:li^)^T«^fflV^Tfr^ conventional method. 

[0016] [0016] 

{2)GMP100m^^M^T>zf (2) Ampoule for GMP100 mg injection 

7V GMP 100mg 

GMP lOOmg Water for injection 2 ml 

nM^MWi^ 2inl 

M^tl:StAi"5o It seals after sterilization. 

[0017] [0017] 

(3) fc — ;^?if-t'>"1000mgi;y-fe: (3) (kappa)- casein 1 000 mg capsule 
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mg 
Omg 



(kappa)- casein 
1000 Lactose 



1000 mg 
50 mg 



:^7'T})>'M''^V^^y^-^ 5 Magnesium stearate 5mg 
mg After granulation by the conventional method, it 

t3:J;i95^fuf^::^7>'°-fe/t'j3i^ filled in capsule and made capsule. 



[0018] [0018] 

(4) K—Jj-^-^yMM^M^iOO (4) 1000 mg capsule of (kappa)- casein 

0mg:t':7°-ir/v^iJ enzymatic degraded substances 

K — :ii-^4y^^^M^ 1000 (kappa)- casein enzymatic degraded substance 

mg 1 000 mg 

9^h—y^ 5 Lactose 50 mg 
Omg 



;^T"7'y>'^^^^-^v'')'A 5 Magnesium stearate 5 mg 

mg After granulation by the conventional method, it 

^feJ^J;i9^^ft:*fy-fe/^t^^ filled in capsule and made capsule. 



10019] 



[0019] 



mmm q] 

PS) K^^^^mmmimmm 

m ^ ^ n m ^^-^ m m l/c:„ 

C3H/HeN -rt;MW)-f}'^hm'^<D 



[EXAMPLE 6] 

This Example shows the endotoxin 
counteraction of this invention by experiment 
which used the cell. 

Casein with respect to multiplication of the 
mouse spleen cell by a lipopolysuccharide 
(LPS) and the inhibitory effect of the enzymatic 

degraded substance evaluated endotoxin 
neutralization activity. 

The mouse spleen cell is 6 week-old. It 
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:^mx^W:^u 3x 10® mm/m 

WMM'CMM (Ceigrosser-P) 

^m.7K (PBS, pH7. 2) ^(D 

IClSmgcDLPS (xV:7rt|±) 
tpPBSlOju l^M;^, MX'lBt 

100 lSrM;i5%C02 #ffi^T 

j\^(D^Ml'i^ Mosmann ( T. 
Mosmann, J. Immunol. 
Methods, 65, 55-63 (1983) )(D 

25 ji g/'ml~100 11 g/mUilia 

K -;^7if-f^fc^J;tJ«GMP(Z)L 



collects by the usual method from a C3 H/HeN 
mouse (male), it used for the assay what was 
suspended in the medium (Celgrosser-P) by the 
3*1 0^ cell / concentration of ml. 
It dissolved casein, GMP, or a casein enzymatic 
degraded substance in the phosphate buffered 
saline (PBS, pH7.2) by concentration of the 
objective. 

It added PBS 10 microliter whidn contains 5 mg 
IPS (Difco company) in 10 ml of this solution, 
and incubated at room temperature for 1 hour, 
it added after incubation spleen cell suspension 
100 microliter mentioned above, and cultivated 
5% at 37 degrees C of CO2 atmospheres for 
48 hours. 

According to the method of Mosmann 
(TMosmann, J.lmmunol.Methods, 65,55-63 
(1983)), MTT method evaluated multiplication of 
the spleen cell. 

The LPS neutralization effect of the enzymatic 
degraded substance of all casein and (kappa)- 
caseln was shown in Table 1 and 2 at FIG 2 
about (alpha) SI -casein in 25 microgram(s)/ml - 
ICQ microgram/ml, (beta)- casein, (l^appa)- 
casein, and the LPS neutralization effect of 
GIVIP. 



[0020] [0020] 

^^o-^-^yioXU^O)^^^ All casein and the LPS neutralization effect with 

M^\^^^^^\^M-t^hPS^ respect to the cell by the enzymatic degraded 

=: substance 



Pl#¥ (%) Obstruction percentage (%) 
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0m Enzyme 



MM{ jug/ml) ^:3(7if--ry ^ Concentration (microgram/ml) All casein 
'f 1/1/ hVz^i/y pepsin Tripsin Chymopapain 



Y^)Wy Tripsin 



25 10.6 25 10.6 

7.3 8.9 7.9 7.3 8.9 7.9 

7.4 7.4 

100 14.7 100 14.7 

9.0 11.4 12.3 9.0 11.4 12.3 

9.8 9.8 



W^^\±^ '^'^^l^MWlk\z.\J? The inlilbition rate computed tlie cell growth 

S^f^ffi^'&feiBf ©ilHjgaJiJil^Sr rate at the time of letting LPS act on the mouse 

100%i:bT^tiJLfc„ spleen cell as 100%. 

[0021] [0021] 

2] FABLE 2] 

K,—-)Jt^V^X.xy^^<r>W-m (kappa)- casein and the LPS neutralization 
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::x|r;i^i;o;ipi:2?i^ 



'^M^\^^^M^\^M't6hPS effect with respect to the cell by the enzymatic 
'^fa^^ degraded substance 



P£^$ (%) Obstaiction percentage (%) 



Enzyme 



ug/m\) K,- io-^^:^ Concentration (microgram/ml) (kappa)- 
hPr/v^v Casein pepsin Tripsin Chymopapain 



Tripsin 



26 17.6 26 17.6 

11.1 12.7 14.5 11.1 12.7 14.5 

10.9 10.9 

100 23.5 100 23.5 

20.5 21.4 22.2 20,5 21.4 22.2 

19.8 19.8 



la^^ft, ■^'^:^WWMMz.'LV The Inhibition rate computed the cell growth 
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S^i^^^'^fcf^(DmMi$M^^ rate at the time of letting LPS act on the mouse 
100%itT#mL/^c„ spleen cell as 1 00%. 



[0022] 

100 n g/mlcO^itTLPStr j:5 
\--fz.^ZymnTJl^y^'iy (BSA) \Z. 



[0022] 

As shown in FIG 2 and Tables 1 and 2, it 
controlled multiplication of the spleen ceil by 
LPS 9.0 to 31.4% by the enzymatic degraded 
substance of casein, (l<appa)- casein, GMP, and 
casein, and 100 microgram/ml concentration. 
On the other hand, the inhibitory effect was not 
looked at at all by the bovine semm albumin 
(BSA) used as a control. 
It was thought that this effect was casein and a 
unique effect originating in that enzymatic 
degraded substance. 



[0023] 



[0023] 



mmm 7] 

^1^(D IRC-slc-7'>;^(— S¥5|2E) 
i;i20mg/inlCOD - V 
0. 5ml^)Ki^|^{-S#L.i^V^ 



[EXAMPLE 7] 

This Example shows the endotoxin 

counteraction of this invention. 

In order to check the toxicity of endotoxin, it 

calculated the lethal dose of the 

iipopolysuccharide (LPS) in a mouse. 

4 weeks-old male It administers D-20 mg/ml 

gaiactosamine 0.5 ml to an IRC-sIc mouse (five 

groups) at an intraperitoneal, then, similarly it 

administered LPS (made by a Difco company) 

to the intraperitoneal. 

The mortality rate of the mouse of 72 hours was 
shown in Table 3 after administration. 



[0024] 



[0024] 



m 3] 



[TABLE 3] 

Mortality rate of the mouse by LPS 
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administration 



S' ^ ft ( M g ) Dosage (microgram) 
^t:^ (%) Mortality rate (%) 



0.00 
0 

0.01 

40 

0.02 

80 

0.05 

100 

0.10 
100 
0.20 
100 



0.00 
0 

0.01 

40 

0.02 

80 

0.05 

100 

0.10 
100 
0.20 
100 



10025] [0025] 

hPSoym^Ai^^^^im^^fcy) it became clear that the lethal dose of LPS was 

0. 05 n gJ^±T$55>li::d'^^JI^L 0.05 or more microgram per mouse. 

tco —1^. LPS^O. 04/i g/ml On the other hand, it dissolves LPS in PBS so 

'MMtfl^l.bPBS\zMM\^-.^fh that it may become 0.04 microgram(s)/ml 

^^i^i^y/^^^^i^Mi^^L concentration, it carried out equivalence mixing 

r cD1^^/7V^^fS^37°C 1 of this with each sample solution. 

Bf rHl^V^^^^^hL, 'h^'f)-^t.ib It incubates 37 degrees C of this sample 

20mg/inlc7)D— if^^'M^^^' solution for 1 hour, it administered D-20 mg/ml 

0. Sinl&ElSf^tiiigl^bit galactosamlne 0.5 ml to the intraperitoneal 

IRC -sic -^'[i"/ -irrSi^^) ['-f^- beforehand. tt administered 0.5 ml of sample 

^;vmW.O. ^vnV^m^^McW^ solutions to the IRC-sIc mouse (five groups) at 

LfCo :L(D^-^^y^—^htLX)\^W the intraperitoneal. 
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^LfcftLPScoiJ*^ ^ 3 The quantity of the quantity LPS administered 

'>:^^100%^t>c^btfc6ft to per mouse at this point administered amount 
(0. 05Aig)cc»2fg^M0. luLg^Wt of doubles 0.1 microgram of quantity (0.05 
^Ufcr.i:tc;^^'5o LPS ^-1^72 B# microgram) which makes a mouse die 100% 
mm-^-^mmm%hm.-^\^Xl.-p from Tables. 

S^?^tt^'tJfPt/c^-^tLPS(0-^ The viability rate of the mouse of the case 
!>;^(D^^#^^^4, b\C7fi-i'o where mixed with this Invention matter 72 hours 

after the LPS administration, and LPS activity is 
neutralized, and LPS is shown in Tables .4. and 
5. 

[0026] [0026} 

m 4] [TABLE 4] 

^:fy'^^y^X.n^<D^Mj:^ AII casein and the LPS neutralization effect by 
tJ: J:6LPS ^^^^ the enzymatic degraded substance 



^^^{%) Viability-rate {%) 



/ix Control 



/ig) LPS{-) LPS(+) Concentration (microgram) (-) LPS LPS (+) All 
-feMV BSA casein BSA 



0 25 100 

40 0 

0 100 100 

60 0 



25 
40 0 
100 

60 0 



100 
100 
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( %) Viability-raie (%) 



-^-^l^^M^M Casein enzymatic degraded substance 



^Z^i/y hyr/v-V Pepsin trypsin Chymotrypsin papain 

V^i^y y^V^°^:/ Chymosin 



40 



60 



40 



60 40 
60 60 



60 



40 60 



60 



80 



40 



80 60 
80 80 



80 



40 80 



[0027] [0027] 

m 5] [TABLES] 

K —:^-^4y^i:XJ^^(oW- (kappa)- casein and the LPS neutralization 

^5^M^ K^^hPS tfJfB^^ effect by the enzymatic degraded substance 



r 



^#$(%) Viability-rate (%) 
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n>'^t2— 7U Control 



m^i /ig)LPS(-)LPS(+) ic^ Concentration (microgram) {-) LPS LPS {+) 

(kappa) casein 



25 100 0 25 100 0 

80 80 

100 100 0 100 100 0 

100 100 



±^m{Yo) Viability-rate (%) 



K - ^ -^^yW^^ (kappa)- Casein enzymatic degraded substance 



GMP ^^i^y hV^i^y ^ GMP Pepsin trypsin Chymotrypsin papain 
^hVy-yy ^<^<^y Chymosln 



100 60 60 100 60 60 

60 60 80 60 60 80 
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100 60 80 100 60 80 

80 60 80 80 60 80 



[0028] [0028] 

±s&M4^ ^l^TT^-t^ol^^ ^-^4 Casein, (kappa)- casein, GMP(s), and those 

l^^ K —:fy-^4>'^GMP^ ^^XI enzymatic degraded substances controlled 

^tvb^BI^^^^^CiLPSf^j: death of the mouse by LPS notably as shown in 

5 -7 T> ^ © ^ t ^ i'llil) $ij b the above-mentioned tables 4 and 5. 

fzLo l^f^s ^<D^j!}pki'^MMtL-Xt^ Moreover, this effect was observed when 

v'ifiLMT/^y^'5;>'(BSA) &^V^ carried out using the bovine serum albumin 

tcn-:>±^^\a-tmi^^nf£fh (BSA) as a control. 

f'^'^^^fco ;^;-if-l':/fcJ:t)^-^(0^ It was thought that they were casein and a 

M^i^^'^KM®'i'^^^ti:^^ unique effect resulting from the enzymatic 

'Vh^t^^htitCo degraded substance. 

[0029] [0029] 

[MMiH 7] [EXAMPLE 7] 

ISn^^f-cta^ This Example shows the example which 

^^^(Off^^MW'l^fcM^^'to checked the effect of this invention by oral 

^^^n^yi^V'^^j:^^:^^^^^ administration. 

f"i^ I^W^^fci&-4'"^'^^>'Kh^ It is known that immunosuppressive agents, 

iy>'(DMi^i:i$M^-^?}Zt'i}'^^ such as cyclosporin, let passage of the 

btivTV^So (D. Nitsche et al., endotoxin from an intestinal tract into blood 

Langebecks Archiv fur increase. 

Chirugie, 1990 )r.(OW}%M^ (D. Nitsche et al., Langebecks Archiv fur 

^};i:|oV^T, ^;^-tf'<^^ k --^ Chirugie, 1990 

■if^>^:Jo j;tKGMP:i5|f^:d^fcjfiL In this animal experiment type, it performed 

cfj^(7):3i>'p>dpv'>'(7)^fjt3:^ examination about what kind of influence all 

'LX}:(DWdlB'^'^R\t'^tAz. casein, (kappa)- casein, and GMP do to transfer 

"^V^T^f^^fTofCo l^-f:^^^ of the endotoxin from an intestinal tract into 

^^vy].^f-^^n;^jKy^^(12mg blood. 
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/kg/'0)i?4 0PBl^SLfc„ 12 It treated the Wister rat for four days by 

V^mBlkW: s )#i%T m t s + cyclosporin (1 2-mg/kg /day). 

Hlf ^tc:;i7'7'^"r;v^^f Abfc It performs laparotomy under anesthesia ater a 

:^r"—T7i'f}'*bi^MWMMW. 12-hour fast, it inserted the catheter in the 

(2. 5 X 10^°CFU/kg) , M^^X^ duodenum. 

;t-^-<v'>'(16250IU/'kg) It administered the Escherichia-coli suspension 

v^hyv-^- ( 1 250IU/kg) ^^-^ (2.5*1 O^^CFU/kg) from a catheter, subsequently 

Ufco >ft neomycin (16250 lU/kg) and bacitracin (1250 

^i^(n=5 )i^'f^;57x— x/i'^iS lU/kg) continuously 

CT2. 5%r/^y'5:>':^|^ (300 In the test group, it administered ail casein (300 

mg/kg) 2. 5% mg/kg) (n= 5), 2.5%(kappa)- casein (300 mg/kg) 

^;«;-^-f>'(300ing/kg) (n= (n= 5). and 2.5%-GMP^(300 mg/kg) (n= 5) for 

5)^2. 5% K -;^;'^^>'(300mg the albumin solution (300 mg/kg) 2.5% 2.5% 

/kg) (n=5) *Dj:tJ^2. 5%GMP through the catheter at the control group (n= 5) 

(300mg/'kg) (n= 5) ^iSl^b following the administration of antibiotics. 

tz.o It collects the 0.2 ml blood specimen about each 

t\^^yyh\^<:>^^X 0.2ml cojk rat for every hour after an antibiotics 

l^^^^^^t^ jfa^ff't'co j^i^F administration, the Toxy color system 

h^iy>^^&^h^i^:fyy—i^:^r' (Seikagaku) evaluated the endotoxin level In a 

J>^{^^\:^xm)XWmLfCo^ blood serum. 

Wi 3 t2i;^Lfco if The result was shown In FIG. 3. . 

#1^^ K -;^7-^V>'i^#i¥:^J:tJ^ By ail casein administration groups, the 

GMPiS#l¥T?fir/vr^5:/^# (kappa)- casein administration group, and the 

l¥(^fl§^){^iti-<. GMP administration group, control of transfer 

^^l^Wi}^^\^^^^X^y\^h into the blood of an endotoxin was seen 

^iy'yoyik^^O^fffD^M'^^ compared with the albumin administration group 

Mji>Mio (control group) after 1 hour after an antibiotics 

administration. 

[0030] [0030] 

imm(D^^] [ADVANTAGE OF THE INVENTION] 

:^^^(DMM\^i:^^ ff^^^>' A new endotoxin neutralizer is provided by 

VV^>'>'^^Wj^^^^fi^^ :i implementation of this invention. 

(D^l^¥h^l^>'^^Mit.^ ^ P This endotoxin neutralizer controls transfer into 

^^xmW\HX^^l.-ft^yVh the blood of an endotoxin generated within the 
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^iyy(D^^^(D^ff^^UL-^ intestinal tract in oral administration, it can. 
^^^Kh^v">'!k^©B;^^^PftiJ control generating of an endotoxin blood 

•tiZtf)^V^^o W^^^:yh^ disease. 

h^v^i/jfijim^'f'g^STtflfp^-f' As a result, it can prevent or treat an endotoxin 

blood disease. 

mM(Dmw^um] [brief description of the drawings] 



[ill] 



[FIG. 1] 

The primary structure of GMP is shown. 



m2] [FIG. 2] 

:^-^4>'io^XIGMP<DMM^^ The counteraction of an endotoxin which it 
\zR\'£'t^yVh^i^>'(D^^i'^ exerts on casein and the cell culture of GMP is 

shown. 



♦ a si i^i^'-O- 



[DESCRIPTION OF SYMBOLS] 

<> (alpha) si casein 

REVERSE-BLACK-TRIANGLE 

casein 

BLACK-CIRCLE (kappa)- casein 



(beta) 



▲ 

□ 



GMP 
BSA 



BLACK-TRIANGLE 
(SQUARE) BSA 



GMP 



[1131 [Fia3] 

0W?O^fcii4'^(^^>^Kh=3fiy>' The result of having checked the effect of the 

^tT^^i^tS'i" K — :^-^-4>'ioX (kappa)- casein which it exerts on the endotoxin 

XJGMP(Di^^^^M\^fz."^p^^ transfer from an intestinal tract into blood, and 

^'to GMP is shown. 



[DESCRIPTION OF SYMBOLS] 

<> All casein administration groups 

BLACK-CIRCLE (kappa)- casein 

administration group 
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BLACK-TRIANGLE 
administration group 



GMP 



□ 



(SQUARE) 



BSA administration group 



mi] 



[FIG. 1] 



Sugar chain 
y Phosphoric acid group 



[iii2l 



[Fia 2] 



056 




100 



MM: Concentration 



[FIG. 3] 
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K 








i±::y.y.. 


y- y:yy-:r^ 




H: ;: :: :::::: 


yyy^^^ 











K h ^^v-i^: Endotoxin 
Stf^l: Time 

-^iJif-f :x: A!! casein 
:^7'if ^ Casein 
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